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1. STATEMENT OF SUBJECT MATTER AND PURPOSE
1.1. Procedurefollowed

This assessment report has been established as a result of the evaluation of disodium
tetraborate as product-type 8 (wood preservative), carried out in the context of the work
programme for the review of existing active substances provided for in Article 16(2) of
Directive 98/8/EC concerning the placing of biocidal products on the market*, with a view to
the possible inclusion of this substance into Annex | or 1A to the Directive.

Disodium tetraborate (CAS no. 1330-43-4, 12267-73-1 and 1303-96-4) was notified as an
existing active substance, by Rio Tinto Minerals and Etimine s.a. in a joined notification,
hereafter referred to as the applicant, in product-type 8.

Commission Regulation (EC) No 1451/2007 of 4 December 2007 lays down the detailed
rules for the evaluation of dossiers and for the decision-making process in order to include or
not an existing active substance into Annex | or |A to the Directive.

In accordance with the provisions of Article 7(1) of that Regulation, the Netherlands was
designated as Rapporteur Member State to carry out the assessment on the basis of the dossier
submitted by the applicant. The deadline for submission of a complete dossier for disodium
tetraborate as an active substance in Product Type 8 was 28 March 2004, in accordance with
Annex V of Regulation (EC) No 2032/2003.

On 27 March 2004, the Netherlands competent authorities received a dossier from the
applicant. The Rapporteur Member State accepted the dossier as complete for the purpose of
the evaluation on 24 September 2004.

On 7 July 2006, the Rapporteur Member State submitted, in accordance with the provisions of
Article 14(4) and (6) of Regulation (EC) No 1451/2007, to the Commission and the applicant
a copy of the evaluation report, hereafter referred to as the competent authority report. The
Commission made the report available to al Member States by electronic means on 25 July
2006. The competent authority report included a recommendation for the inclusion of
disodium tetraborate in Annex | to the Directive for product-type 8.

In accordance with Article 16 of Regulation (EC) No 1451/2007, the Commission made the
competent authority report publicly available by electronic means on 17 October 2006. This
report did not include such information that was to be treated as confidential in accordance
with Article 19 of Directive 98/8/EC.

In order to review the competent authority report and the comments received on it,
consultations of technical experts from all Member States (peer review) were organised by the
Commission. Revisions agreed upon were presented at technical and competent authority

1 Directive 98/8/EC of the European Parliament and of the Council of 16 February 1998 concerning the placing
biocidal products on the market. OJ L 123, 24.4.98, p.1

2 Commission Regulation (EC) No 1451/2007 of 4 December 2007 on the second phase of the 10-year work
programme referred to in Article 16(2) of Directive 98/8/EC of the European Parliament and of the Council
concerning the placing of biocidal products on the market. OJL 325, 11.12.2007, p. 3
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meetings and the competent authority report was amended accordingly.

On the basis of the final competent authority report, the Commission proposed the inclusion
of disodium tetraborate in Annex | to Directive 98/8/EC and consulted the Standing
Committee on Biocidal Product on 20 February 2009.

In accordance with Article 15(4) of Regulation (EC) No 1451/2007, the present assessment
report contains the conclusions of the Standing Committee on Biocidal Products, as finalised
during its meeting held on 20 February 2009.

1.2. Purpose of the assessment report

This assessment report has been developed and finalised in support of the decision to include
disodium tetraborate in Annex | to Directive 98/8/EC for product-type 8. The aim of the
assessment report is to facilitate the authorisation in Member States of individual biocidal
products in product-type 8 that contain disodium tetraborate. In their evaluation, Member
States shall apply the provisions of Directive 98/8/EC, in particular the provisions of Article 5
aswell as the common principles laid down in Annex VI.

For the implementation of the common principles of Annex VI, the content and conclusions
of this assessment report, which is available at the Commission website®, shall be taken into
account.

However, where conclusions of this assessment report are based on data protected under the
provisions of Directive 98/8/EC, such conclusions may not be used to the benefit of another
applicant, unless access to these data has been granted.

1.3. Overall conclusion in the context of Directive 98/8/EC

The overall conclusion from the evaluation is that it may be expected that there are products
containing disodium tetraborate for the product-type 8, which will fulfil the requirements laid
downin Article 5 of Directive 98/8/EC. This conclusion is however subject to:

i. compliance with the particular requirements in the following sections of this
assessment report,

Ii. the implementation of the provisions of Article 5(1) of Directive 98/8/EC, and
iii. the common principleslaid downin Annex VI to Directive 98/8/EC.

Furthermore, these conclusions were reached within the framework of the uses that were
proposed and supported by the applicant (see Appendix II). Extension of the use pattern
beyond those described will require an evaluation at product authorisation level in order to
establish whether the proposed extensions of use will satisfy the requirements of Article 5(1)
and of the common principleslaid down in Annex V1 to Directive 98/8/EC.

3 http://ec.europa.eu/comm/environment/biocides/index.htm
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2. OVERALL SUMMARY AND CONCLUSIONS
2.1. Presentation of the Active Substance
2.1.1. ldentity, Physico-Chemical Properties & Methods of Analysis

| dentity of the active substance

Disodium tetrahydrate is notified in 3 manifestations:
- Disodium tetraborate anhydrous

- Disodium tetraborate pentahydrate

- Disodium tetraborate decahydrate

The CAS no. of disodium tetraborate anhydrous used in this CA-report is 1330-43-4
The CAS no. of disodium tetraborate pentahydrate used in this CA-report is 12267-73-1
The CAS no. of disodium tetraborate decahydrate used in this CA-report is 1303-96-4

The EC no. of each of the disodium tetraborates used in this CA-report is 215-540-4

The minimum purity data presented by the notifier do not comply with impurity data and tests
with the active substance. Based on impurity data and tests with the active substance, the
minimum purity specification proposed by the RMS is 99.0% (w/w) for both manufacturers
and for al hydration forms (expressed as Na,B,O;.xH,0, wherex = 0, 5 or 10).

There are no (eco)toxicologically relevant impurities.

Physical and chemical properties of the active substance

Disodium tetraborates (anhydrous, pentahydrate, decahydrate) are white, odourless solids. No
melting point can be defined for disodium tetraborate pentahydrate and decahydrate because
of decomposition of the active substance. When disodium tetraborate decahydrate is heated, it
gradually loses water of crystallisation, first forming the pentahydrate, and on further heating
forms disodium tetraborate anhydrous.

The water solubility, dissociation constant, partition coefficient, and surface tension for
disodium tetraborates as such cannot be determined because disodium tetraborates are
converted into boric acid/borate upon dissolution in water:

anhydrous: Na,B,O; + 7 H,O = 2 NaB(OH),4 + 2 B(OH)s.
pentahydrate: Na,B407.5H,0 + 2 H,0 = 2 NaB(OH), + 2 B(OH)a.
decahydrate: Na,B40O;.10H,0 = 2NaB(OH), + 2B(OH)3 + 3H.0.

The water solubility, dissociation constant, partition coefficient, and surface tension found
will be the ones for an equivalent amount of boric acid in the presence of sodium ions.

Boric acid is a Lewis acid (hydroxide ion acceptor) rather than a Brensted acid (proton
donator). For this purpose the formulafor boric acid is best written as B(OH)s.

At low boron concentrations (B < 0.025 M) the following equilibrium is found:
B(OH)3 + 2H,0 «> B(OH)4 + H30" with a dissociation constant pKa = 9.0 at 25°C

In dilute agueous solutions (B < 0.025 M) boric acid exists as undissociated boric acid
B(OH); at pH < 7, a pH > 11 the metaborate ion B(OH), becomes the main species in
solution. At in between values (pH 7-11) both species are present.
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At higher boron concentrations (B > 0.025 M) an equilibrium is formed between B(OH)s3,
polynuclear complexes of B;O3(OH)., B4Os(OH).*, B3O3(OH)s”, BsOg(OH), and B(OH)..
In short: B(OH); <> polynuclear anions <> B(OH)4. In acid solution at pH<5, boron is
mainly present as B(OH); and in alkaline solution at pH>12.5, boron is mainly present as
B(OH),". At in between values (pH 5-12) polynuclear anions are found as well as B(OH)3; and
B(OH),.

In the presence of metal ions (e.g. Na, Mg, Ca) ion-pair complexes are formed, which further
reduce the undissociated boric acid concentration:

M™ + B(OH)4 <> MB(OH),™Y*

These ion pair complexes are expected to be present in solutions of disodium tetraborates,
disodium octaborate and buffered solutions of boric acid and boric oxide.

The melting point for disodium tetraborate anhydrous is 737°C. A boiling point is not
applicable for al disodium tetraborates. Relative density is 2.354 at 26°C for anhydrous form,
1.860 at 22°C for pentahydrate and 1.74 at 23°C for decahydrate. Vapour pressure and
Henry's law constant are not applicable, because the melting point lies above 300°C and at
ambient temperature vapour pressure is expected to be less than 10° Pa. No reliable data are
available for flammability of the active substance. Flash point, surface tension and viscosity
are not applicable. The active substance has no explosive and no oxidising properties.

Analysis of the active substance as manufactured

There are no methods to determine the active substance as manufactured or in the
formulation. Instead, analytical methods are developed to determine the B,Os; and NaO
content in boron based compounds.

Soil

Total boron can be extracted from soil by hot acid extraction with HNO3; and HCI under
reflux or by microwave digestion with HNO; and HF, with addition of HCI and H,O, when
needed. Several extraction methods are used to estimate the bioavailable boron fraction, of
which the hot water soluble extraction is the most widely used.

Water

Boron can be detected in aqueous solutions by spectrophotometry after reaction with
azomethine-H, or by ICP-AES.

Air

No data submitted. No data necessary.

Summary information on the identity and physico-chemical properties and analytical methods
of disodium tetraborate can be found in Appendix | to this document (List of Endpoints).

2.1.2. Intended Usesand Efficacy

Product type and field of use envisaged

Main group 2: preservatives

Product type 8: wood preservative

Disodium tetraborate is intended to be used as a preventive and curative wood preservative
for wood and construction timbers in Use Classes 1, 2, 3 and 4a according to CEN 335-1
standard.

User
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Industrial, Professional, Non-professional

Function
Fungicide and/or insecticide

Application
Products are applied by vacuum pressure, dipping, injection, spraying/deluge or brushing.

The assessment of the biocidal activity of the active substance demonstrates that it has a
sufficient level of efficacy against the target organism(s) and the evaluation of the summary
data provided in support of the efficacy of the accompanying product, establishes that the
product may be expected to be efficacious.

In addition, in order to facilitate the work of Member States in granting or reviewing
authorisations, and to apply adequately the provisions of Article 5(1) of Directive 98/8/EC
and the common principles laid down in Annex V1 of that Directive, the intended uses of the
substance, as identified during the evaluation process, are listed in Appendix II.

2.1.3. Classification and Labelling

It is proposed to classify borates with reproduction category 2 and assign risk phrases R60-61.
Thisisin line with the proposal of the EU commission working group of specialised experts
in the field of reproduction toxicology (2004). Disodium tetraborates are irritating to the eye
(R36).

Proposed classification for the active substance disodium tetraborate

Class of | T

danger

R phrases R36
R60-61

2.2. Summary of the Risk Assessment
2.2.1. Human Health Risk Assessment

The toxicokinetics and toxicological effects of boric acid, disodium tetraborate, boric oxide
(B20O3) and disodium octaborate tetrahydrate are likely to be similar on a boron equivalents
basis. Therefore, the data obtained from studies with different borates can be read across in
the human health assessment for each individual substance.

2.2.1.1. Hazard assessment

Toxicokinetics

Absorption of borates via the oral route is nearly 100%. For the respiratory route also 100%
absorption is assumed. Dermal absorption through intact skin is very low. For risk assessment
of borates a dermal absorption of 0.5% is used as a reasonable worst case approach. In the
blood boric acid is the main species present. Boric acid is not further metabolised. Boric acid
is distributed rapidly and evenly through the body, with concentrations in bone 2-3 higher
than in other tissues. Boron is excreted relatively rapidly with elimination half-lives of 1hin
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the mouse, 3h in the rat and 21h in humans, and has low potential for accumulation. Boric
acid ismainly excreted in the urine.

Acute toxicity
Disodium tetraborate and other borates are of low acute toxicity: LDsp oral rat > 2000 mg/kg;

LDsodermal rat > 2000 mg/kg; LCspinhalation rat > 2 mg/l (highest attainable concentration).

[rritation and Corrosivity

Disodium tetraborate is not a skin irritant. Disodium tetraborate is an eyeirritant.
Sensitization

No signs of skin sensitization were observed in Buehler method skin sensitization tests with
Disodium tetraborate or other borates and no evidence of skin sensitization in humans

exposed occupationally to borates has been reported. Disodium tetraborate needs not to be
classified as a skin sensitizer.

Repeated dose toxicity

In the repeated dose studies with mouse and rat (and dog although studies are not acceptable),
consistently effects on the testes and on blood parameters were found. In the 90 days study in
the mouse and the 2 year study in the rat the animals appeared to be more sensitive to the
effects on the haematopoietic system than on the testes. Similar results were obtained from
studies with disodium tetraborates. The 2 years feeding study with boric acid in rats yielded
an overal NOAEL (100 mg/kg bw, equal to 17.5 mg B/kg bw/day), based on reduction
bodyweight, clinical sign of toxicity, in males testicular atrophy and reductions in red cell
volume and Hb at a dose of 334 mg/kg bw/day (58.5 mgB/kg bw/day). This finding is
supported by the study with disodium tetraborate decahydrate.

Genotoxicity
Disodium tetraborate has no genotoxic potential.

Carcinogenicity

In carcinogenicity studies in mice and rats no evidence of a carcinogenic effects of boric acid
or sodium tetraborate decahydrate was observed. It is concluded that disodium tetraborate is
unlikely to pose a carcinogenic risk.

Reproductive toxicity

Teratogenicity

The most sensitive species for developmental effects appears to be the rat. The NOAEL for
embryotoxic/teratogenic effects of boric acid was 55 mg/kg bw/day (9.6 mg B/kg bw/day),
based on a reduction in mean foetal body weight/litter and an increased incidence in short rib
X111, which is considered a variation, at 76 mg/kg bw/day (13.3 mg B/kg bw/day). The
relevance of the observed developmental effects for humansis not clear.

Fertility

In a multigeneration reproduction toxicity study in the rat with boric acid severely impaired
reproductive potency was observed at 336 mg/kg bw/day. At this dose also marked reductions
(70%) in relative testes weights were observed. At lower doses no reproductive effects or
effects on testes weight were observed. These findings suggest that a reduction in testes
weight will result in an impaired fertility. Since this study was seriously flawed, no definitive
conclusions on the effects of boron on fertility in the rat can be drawn. Other repeated dose
studies in several animal species have consistently demonstrated that the testis is a primary
target organ for boron. Based on the data from the 2 years feeding study with boric acid in
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rats, the overall NOAEL for fertility is therefore 100 mg/kg bw/day, equal to 17.5 mg B/kg
bw/day. This conclusion is supported by the study with disodium tetraborate decahydrate.

Neurotoxicity
No neurotoxic studies were available for the present evaluation. CNS depression was

observed in poisoning cases in humans. Apart from the CNS effects that occur at these very
high doses there are no indications that boric acid or other borates have neurotoxic properties.
No neurotoxicity studies are required.

Human data

It has been suggested that the potential lethal oral dose of boric acid is 3-6g in children and
15-20 g for adults. However, lethal doses are not well documented. Acute effects may include
nausea, vomiting, gastric discomfort, skin flushing, excitation, convulsions, depression and
vascular collapse. Multiple exposure (high levels > 1g) results in various symptoms which
may appear singly or together and include dermatitis, alopecia, loss of appetite, nausea,
vomiting, diarrhoea, and focal or generalised central nervous system irritation or convulsions.
Infants aged from 6 to 16 weeks who ingested sodium tetraborate at doses of about 0.98 g
boric acid/day for periods of 4 to 12 weeks showed convulsions, generalised seizures and
focal seizures.

Workers exposed occupationally to borax dust at concentrations of about 4 mg/m® reported
eye irritation, dry mouth, nose or throat, sore throat, acute and chronic respiratory irritation
and productive cough.

Effects on human reproduction

In human epidemiological cohort study in Turkey no effects on reproduction were observed in
populations exposed to high levels of boron through drinking water. However, this conclusion
was based on the number of children born over a period of 15 years. Other endpoints such as
time to pregnancy and number of miscarriages were not included. In a study in the USA, the
fertility of male workers of a borax mine was studied. The study revealed that the workers
exposed to low (<0.82 mg/m?) or high (>5.05 mg/m°) levels of boron in dust fathered more
live births than was estimated on the basis of the data of the US general population. The
extent to which the workers are comparable to the US general population however was not
clear. Also in this study other endpoints such as time to pregnancy were not established.

2.2.1.2. Critical endpoints and assessment factors

Overall NOAEL

The toxicological data base reveals that the major targets for toxicity of borates are the testes
and the blood. In the repeated dose studies with mouse, rat and dog, consistently effects on
the testes and on blood parameters were found. In a 90 days study in the mouse the animals
appeared to be more sensitive to the effects on the haematopoietic system than on the testes.
In the rat effects on both the testes and on the blood were observed at dose levels of 334 mg
boric acid/kg bw/day. The NOAEL in this study was 100 mg/kg bw/day (17.5 mg B/kg
bw/day). Similar results were obtained from studies with disodium tetraborate decahydrate at
equimolar doses of boron. Based on the NOAEL for embryotoxic/teratogenic effects of boric
acid of 55 mg/kg bw/day (9.6 mg B/kg bw/day) the overall NOAEL is 9.6 mg B/kg bw/day.

Total assessment factor
The available information on kinetics and dynamics does not allow refinement of the standard
assessment factors (10 for interspecies variation and 10 for intraspecies variation).

10
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There are indications that the sensitivity for the effects on the testes does not differ markedly
between subchronic and chronic exposure. Therefore the application of an additional
assessment factor for extrapolation from subchronic to chronic exposure is not required.

ADI (acceptable daily intake) and ARfD (acute reference dose).

The borates will be used as wood preservatives. The borates are not used on wood products
that are used for food preparation or feeding stuff. Furthermore finished wood products
containing borates and manufactured for structural and building material are not appropriate
to be used and would not be used to make products that would come in to contact with food or
feeding stuff. Therefore the derivation of an ADI and ARfD is considered not necessary.

Drinking water limit

Based on the overal NOAEL (9.6 mg boron/kg bw/day), which was found in the
developmental study in the rat and the overall assessment factor of 100, a tolerable daily
intake (TDI) of 9.6/100= 0.096 mg/kg bw/day can be established. If 10% of the TDI is
allocated to boron in drinking water, and assuming that an adult weighs 60 kg and consumes 2
litre drinking water per day, adrinking water guideline value 0.29 mg/L can be derived.

The WHO established in 1998 a drinking water guideline value of 0.5 mg/L, based on an
overall NOAEL of 9.6 mg boron/kg bw per day from a developmental toxicity study in the
rat, and atotal assessment factor of 60. Drinking water on average contains 0.1-0.3 mg boron
per litre, while in some regions much higher concentrations have been measured (EHC 204,
1998). Boron in the soil and aquatic environment is predominantly originating from natural
weathering of rock and sea water evaporation (EHC 204, 1998). Accordingly, human
exposure to boron will probably not have changed significantly over time.

It is clear that a drinking water limit of 0.29 mg/L, as estimated on the basis of the present
toxicological data set, will generally not be exceeded.

AOEL (acceptable operator exposure level).

Using the standard assessment factor of 100 (10 for interspecies- and 10 for intraspecies
variation) an oral AOEL of 0.096 mg B/kg bw/day can be derived based on the NOAEL for
embryotoxic/teratogenic effects of boric acid of 9.6 mg B/kg bw/day. Based on the NOAEL
of 17,5 mg B/kg bw/day in a 2-year study in the rat and an assessment factor of 300 due to
serious effects and based on the NOAEL of 21.8 mg B/kg bw/day in a teratogenicity study in
the rabbit and an assessment factor of 300 due to serious effects AOEL values can be derived
of 0.06 and 0.07 mg B/kg bw/day, respectively. For the risk assessment, a rounded (systemic)
AOEL value of 0.1 mg B/kg bw/day was used for disodium tetraborates, even though values
of 0.06 and 0.07 mg B/kg bw/day could be derived from the critical effects.

MOE (margin of exposure)

Professional users.

For the risk assessment of borates the systemic NOAEL of 9.6 mg/kg bw/day will be used. A
MOE of 100 would be considered acceptable, on the basis of the standard assessment factors
of 100 (10 x 10) for interspecies and intraspecies variability.

Non-professional users

The developmental studies are considered to be the most relevant for the risk characterization
of non-professional users of borates. A MOE of 100 with respect to the NOAEL of 9.6 mg
B/kg bw/day from the developmental toxicity study in the rat is considered acceptable.

2.2.1.3. Risk characterisation

Professiona users

11
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For calculating the exposure for the 7 processes of professional users, modelsin the TNsG on
human exposure are used.

Vacuum pressure impregnation, normal treatment

Vacuum pressure impregnation, termite treatment

Double vacuum pressure, normal treatment

Double vacuum pressure, termite treatment

Dipping, normal treatment

Automatic spraying / deluge, normal treatment

Professional spraying on-site, normal treatment

Based on the AOEL approach and MOE approach it can be concluded that adverse health
effects for the unprotected professional user due to the combined dermal and respiratory
exposure of disodium tetraborate, as a result of the 7 processes, cannot be excluded. Using
standard protective gloves, coverall and dust masks for mixing and loading and protective
gloves and coverall for application is sufficient enough to reduce the exposure to get the risk
indices <1 and the MOE’s >100 for all of the 7 processes.

Noga~wbdE

Non-professional users.
For calculating the exposure for the 2 processes of non-professional users, models in the
TNSsG on human exposure are used.

1. Spraying

2. Brushing
Based on the AOEL approach and MOE approach it can be concluded that adverse health
effects for the unprotected non-professional user due to the combined dermal and respiratory
exposure of disodium tetraborate, as aresult of spraying and brushing can be excluded.

Indirect exposure as a result of use

For calculating the indirect exposure for 3 situations the reference scenarios in the user
guidance TNsG (2002) are used.

1. Exposure during cutting and sanding by non-professionals, single exposure

2. Exposure during cutting and sanding by professionals, repeated, daily exposure

3. Exposure of achild playing on playground structure outdoors, repeated, daily exposure
Exposure due to chewing of wood chippings is considered negligible, as well as the exposure
by inhaling volatilised residues indoor.

Based on the AOEL and MOE approach it can be concluded that no adverse health effects for
the non-professional user and the professional user due to indirect exposure are expected.

For a child playing on a playground structure outdoors a health risk as a consequence of
exposure to borates can be excluded.

2.2.2. Environmental Risk Assessment

Once borates are released to the environment, the predominant species is un-dissociated boric
acid. For practical reasons boric acid and other borates are usually expressed on the basis of
boron.

Boron is a naturally occurring element that is essential to a variety of organisms. Because of
boron being present in natural environments, the background concentrations should be taken
into account when deriving PNEC's. Boron concentrations in freshwater systems rarely
exceed 1.0 mg B/L and are usually < 0.1 mg B/L. A recent review of European monitoring
data report ranges of < 0.001 to 7.5 mg B/L, the mean 95-percentile concentration over 15
European countries ranges from 0.017 mg B/L in the United Kingdom to 0.632 mg B/L in

12
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Germany. Oceans have a natural level of boron of about 5 mg/L. Boron concentrations in soil
are highly variable, ranges are 4 to 200 mg/kg, mostly as the unavailable earth mineral
tourmaline and usual levels are 45-124 mg/kg dwt, based on observations in the United
States. Boron levels in European groundwaters ranged for Italy and Spain from 0.5 to 1.5
mg/litre (mean boron concentrations); up to approximately 0.6 mg boron/litre in the
Netherlands and United Kingdom, and levels in approximately 90% of samples in Denmark,
France, and Germany were found to be below 0.3, 0.3, and 0.1 mg boron/litre, respectively. In
the following sections, all data refer to added boron, unless stated otherwise.

2.2.2.1. PNEC derivation

The notifier proposed to base the Risk Assessment on total PNEC (i.e. including background
concentrations). He argues that the background boron concentration influences a number of
biological/ecological processes (e.g. optimal concentration ranges, acclimation/adaptation,
and field community responses), and is crucia for the derivation of ecological relevant PNEC
values.

The RMS partly agrees with this point of view but considers that other arguments have to be

taken into account:

- In the added risk approach both the "Predicted Environmental Concentration” (PEC) and
the "Predicted No Effect Concentration" (PNEC) are expressed as B added by man,
resulting in an “added Predicted Environmental Concentration” (PECaq) and “added
Predicted No Effect Concentration” (PNEC.uq), respectively. The use of the added risk
approach (a method that in principle can be used for all naturally occurring substances)
implies that only the anthropogenic amount of a substance, i.e. the amount added to the
natural background concentration, is considered to be relevant for the effects assessment of
that substance.

- Thereisinadequate knowledge of the natural Boron concentrations in water, sediment and
soil.

- Thereisinsufficient knowledge to incorporate bioavailability.

- No studies are available that indicate acclimatization and adaptation effects to the
sensitivity of species to Boron - with the exception of deficiency occurring in some fish
and plant studies.

- Thereisno information that Boron is essential to all biota

The RM S therefore prefers to conduct the risk assessment on added concentrations.

Aquatic compartment

Based on the lowest NOEC of 1.8 mg B/L and an assessment factor of 10 the PNECxiq,aquaic
for freshwater systemsis set to 0.18 mg B/L. Using equilibrium partitioning the PNECayq sed IS
set to 0.24 mg B/kg wwt. As both PECsy and PNECsy values are based on equilibrium
partitioning, no further assessment of the risk was performed.

Sawage treatment plants (STPs)

Based on a submitted microbia inhibition test with micro-organisms in activated sludge, a
PNECa4sre Of 1.8 mg B/L was calculated, based on aNOEC of 17.5 mg B/L and applying an
assessment factor of 10.

Air
No toxicity datafor air were available. Therefore, a PNEC,, was not cal cul ated.

Terrestrial compartment

13



Disodium tetrabor ate Product-type 8 20 February 2009

The PNECaygeresria Should be regarded as the concentration that may be added to the
background without inducing adverse effects on the terrestrial ecosystem. It is implicitly
assumed that the background concentration itself does not induce a toxic effect and that the
background concentration is sufficient to meet the natural demands of the organisms and that
thereisno risk for deficiency.

The PNECaq4q terrestrial 1S Set to 0.4 mg B/kg dwt soil, equivalent to 0.35 mg B/kg wwt soil.
The applicability of a low PNECxq eresria Should be judged in the light of sensitive plant
speciesinstead of being focussed solely on tolerant species.

Non compartment specific effects relevant to the food chain (secondary poisoning)
Boron is not bioconcentrated or bioaccumulated along the food chain in both aquatic and
terrestrial ecosystems.

2.2.2.2. Exposure and risk characterisation

The environmental exposure assessments have been taken from the OECD Emission Scenario
Document Number 1, 2 and 3, Emission Scenario Documents on Wood Preservatives (OECD,
2003) using boric acid as the representative boron compound. Boron is released into the
environment during processing, from treated timber in storage after industrial treatment,
during end use (in-service period) and during and after in-situ treatment of wood. Releases
can enter the aquatic compartment (incl. sediment), soil (incl. groundwater) and to a lesser
degree air, depending on the scenario. Applications involve the normal application and
application against termites. Application against termites is only taken into account if it is
considered relevant for certain scenarios.

The following applications and in-service uses are recogni zed:
e Processing/storage:  Vacuum pressure’; Double vacuum®; Automated dipping/industrial
deluge; Automated spraying
¢ In-situ applications. Noise barrier; Bridge; Fence; House; Transmission pole
e Woodinservice:  Noise barrier; Fence; House cladding; Transmission pole; Fence
post

! scenarios relevant for applications against termites

No emissions to the environment are expected during service life for Use Class 1 (timber
under cover including indoor joinery (preventive)) and Use Class 2 (timber under cover
including indoor roofing timbers — risk of wetting (preventive)). Therefore Use Class 1 and 2
is considered not to lead to unacceptable risk to the environment.

The risk assessment for the industrial application phase (processing/storage), the in-situ
treatment, and wood in service (Use class 3 and 4a) are considered below.

As to the waste stage the ESD states the following: “Waste treatment: at this stage the unused
wood preservative products or the out-of-service treated wood is disposed of with waste.
Waste treatment may consist of incineration or landfill dumping. Releases during these
processes are considered through leaching models and release of non-degraded substances
during incineration, especially heavy metal oxides. Disposal of wastes from treatment plants
or disposal of treated wood after service do not fall under the scope of this ESD document.
Waste wood, waste wood dust, protection foil, cleaning solvents, used cans and unused
product should be disposed of according to national waste disposal regulations”.

Aquatic Environment (fresh water)
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PEC/PNECs are > 1 (in the range of 7.9 to-79) for the in-situ treatments on and in service
period of treated bridges over ponds, and a risk is expected. The other uses (processing,
storage and wood in service, such as noise barriers) are considered as safe with respect to the
risks for surface water.

Aquatic Environment (sediment)

As the PNEC44.sd and the PECyq.sd bOth are based on equilibrium partitioning, risks found
in the aquatic risk assessment related to the bridge over pond scenario also will result in risks
for the sediment. The other uses (processing, storage and wood in service, such as noise
barriers) are considered as safe with respect to the risks for sediment.

Sewage treatment plants (STPs)

Industrial application and use of treated wood as a noise barrier may result in emission of
boric acid to a STP. In al cases, a risk for micro-organisms in the STP is not expected
(PEC/PNEC < 1).

Assessment of drinking water criterion

According to Directive 98/83/EC Annex I, part B, the limit value for boron in water is 1
mg/L. This value is exceeded in the scenario for in-situ treatment and treated wood in service
of abridge over pond (UC3) (TIME2 PEC values ranging between 3.34 and 14.3 mg B/I) and
the PEC/PNEC is also > 1. European monitoring data (Wyness et a. 2003) report ranges of <
0.001 to 7.5 mg B/L, the mean 95-percentile concentration over 15 European countries ranges
from 0.017 mg B/L in the United Kingdom to 0.632 mg B/L in Germany. This means that
disodium tetraborate(in situ applied and in service) in treated wood of bridges over ponds
does not comply with the drinking water criteria.

Air

Because of the low vapour pressure, release of borates to air will be minimal. No PECxyq air
and PNEC 4 5 Were cal cul ated.

Terrestrial environment

Storage of treated wood after industrial treatment, in-service and in-situ treatment of use class
3 and 4atreated wood will result in emission of boric acid to soil. PEC/PNEC ratios exceed 1
(range 5.1 — 600). Concerning the in-situ treatment of wood and storage of wood after
industrial treatment and before shipment reasonable risk mitigation measures are available
(see section 3.2 below). The in-service use of treated wood with disodium tetraborate for class
3 and 4a applications will lead to unacceptabl e risks.

Groundwater

The PECaagw is estimated from the PECadteresria USING equilibrium partitioning. The
calculated PECqagw IS evaluated according to the criteria for water that will be used for
production of drinking water. The limit value for boron is 1 mg B/L (Directive 98/83/EC
Annex |, part B).

The PECaagw IS above 1 mg B/L in all cases (range: 3.1 - 194) and the use of disodium
tetraborate does not comply with the drinking water criterion.

Assessment of persistence in soil

Being an inorganic compound, boron does not comply with the persistence criteria of
DToofiad < 1 year and DTsg at 20°C < 6 months that are laid down in paragraph 85 of Annex
V1 to the Biocides Directive and in the TNsG on Annex | inclusion. According to the latter,
the degradation triggers do not necessarily apply if the active substanceisincluded in Annex |
with regard to areas of use where along lasting service-life of the treated material is essential
and it is scientifically demonstrated that under field conditions there is no unacceptable
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accumulation in soil (e.g. that the PEC/PNEC < 1 in soil during the service-life of the treated
article). The application as a wood preservative can be considered as such. It was shown
above in Section 2.9.6 that for all Use Classes the PEC/PNEC ratio is far above 1 (range: 150
— 2244). Disodium tetraborate does not meet the criteria for persistence in soil, and is
therefore considered persistent.

2.2.2.3. PBT assessment

Being an inorganic compound, boron does not biodegrade in marine or freshwater and
sediments, and should therefore be considered as Very Persistent (VP).

Boron is not bioconcentrated, based on the available data the BCF is < 2000 L/kg wwt.

The chronic NOEC of boron for marine or freshwater organismsis > 0.01 mg B/L and boron
is not considered to have endocrine disrupting effects. However, based on toxicological data,
boron is classified with Toxic for Reproduction category 2 and assigned risk phrases R60 and
R61. Therefore, boron should be considered as fulfilling the criteria for Persistence and
Toxicity, but not for Bioaccumulation.

Boron does not fulfil the PBT-criteria. Therefore inclusion in Annex | is not restricted by
these criteria.

2.2.3. List of endpoints

In order to facilitate the work of Member States in granting or reviewing authorisations, and
to apply adequately the provisions of Article 5(1) of Directive 98/8/EC and the common
principles laid down in Annex VI of that Directive, the most important endpoints, as
identified during the evaluation process, are listed in Appendix I.

3. DECISION
3.1. Background tothe Decision

Disodium tetraborate is requested for inclusion in Annex | as a wood preservative to be used
in Use Classes 1, 2, 3 and 4a by professional and non-professional users. Use Classes 4b and
5 are not included in the present assessment and no inclusion can be granted for these uses.

The unconditional inclusion of disodium tetraborate in Annex | can only be granted in case
efficacy can be demonstrated for all proposed uses and the proposed uses do not lead to an
unacceptable risk for humans and the environment.

A conditional inclusion of disodium tetraborate in Annex | can be granted in case efficacy can
be demonstrated and at least one of the proposed uses do not lead to an unacceptable risk for
humans or the environment.

The risk assessment for disodium tetraborate is based on afictitious model product containing
100% disodium tetraborate. Actual products based on disodium tetraborate contain less then
100% disodium tetraborate, other active substances and additives. Therefore the assessment in
this report is indicative. The risks of actual products should be assessed at the product
authorisation level.
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Inclusion of disodium tetraborate in Annex | is feasible for the efficacy, human heath and
environmental aspect because efficacy is demonstrated for certain applications, a safe use is
identified for human exposure when using PPE and for environmental exposure when the
treated wood is used for Use Class 1 (wood under cover and fully protected from the weather)
and Use Class 2 (wood under cover and fully protected from the weather but where high
environmental humidity can lead to occasional but not persistent wetting for indoor use and/or
incidentally getting wet).

For Use Class 3 and 4a the environmental risk assessment is performed according to the TGD
and TNsG's, with high PEC:PNEC ratios (PEC/PNEC >>1) as aresult.

At product authorisation level extra attention should be paid to potential risks for the
environment for Use Classes 3 and 4a.

Methods of analysis:
All necessary methods of analysis for disodium tetraborate are available.

Efficacy:
Pure disodium tetraborate has shown to be effective against fungi (wet rot, dry rot), egg larvae

of wood-boring insects and termites, however, the available data do not permit that final
conclusions can be drawn concerning efficacy against all the target organisms to be
controlled.

Leaching of most of the impregnated boric acid from treated wood can occur within
days/months. No information is available about the influence of leaching on the efficacy of
the disodium tetraborate product.

L abelling and classification:
Disodium tetraborate has a proposed classification with: ‘T’ (Toxic), R36 (eye irritant), R60
(may impair fertility) and R61 (may cause harm to the unborn child).

Products containing more then the specific concentration limit of 4.5% of disodium
tetraborate anhydrous (30" ATP to Directive 67/548/EEC) will be classified with R60-61 and
shall not be authorised for marketing to, or use by the general public.

Products containing more then the specific concentration limit of 6.5% of disodium
tetraborate pentahydrate (30" ATP to Directive 67/548/EEC) will be classified with R60-61
and shall not be authorised for marketing to, or use by the general public.

Products containing more then the specific concentration limit of 8.5% of disodium
tetraborate decahydrate (30" ATP to Directive 67/548/EEC) will be classified with R60-61
and shall not be authorised for marketing to, or use by the general public.

Human health:

Adverse health effects due to the combined dermal and respiratory exposure to disodium
tetraborate can be excluded for the protected professional user using regular PPE, as a result
of the proposed uses of the model product based on 100% disodium tetraborate.

No adverse health effects due to indirect exposure are expected for the non-professional user
and the professional user.

For a child playing on a playground structure outdoors a health risk as a consequence of
exposure to borates can be excluded.

Environment:
Sorage:

17






Disodium tetrabor ate Product-type 8 20 February 2009

product authorisation that risks to industrial and/or professional users can be reduced to
an acceptable level by other means.

(2) In view of the risks identified for the soil and aguatic compartments appropriate risk
mitigation measures must be taken to protect those compartments. In particular, labels
and/or safety-data sheets of products authorised for industrial use shall indicate that
freshly treated timber must be stored after treatment under shelter or on impermeable
hard standing to prevent direct losses to soil or water and that any losses must be
collected for reuse or disposal.

3.3. Elements to be taken into account by Member States when authorising
products

The risk assessment based on the dummy product showed that the use of disodium tetraborate
in Use Class 1 and 2 is safe. For the use of that product in Use Class 3 and 4a unacceptable
risks were identified in the soil and water compartment due to spills during in-situ treatment
and from the in-service leaching of boric acid to soil from treated wood. Disodium tetraborate
shall not be authorized in wood preservative products for Use Class 3 and 4a if it has been
concluded in the means of comparative assessment that there is a sufficient number of active
substances for same use purposes for Use Class 3 and 4a with significantly lower risk and
without unacceptable effects.

Disodium tetraborate was intended to be used by industrial, professional and non-professional
users. However, disodium tetraborate was found to be ‘Toxic for reproduction category 2
(R60-61)'. Products containing more then the specific concentration of 4.5% disodium
tetraborate anhydrous will be classified with R60-61 and, according to article 5 (2) of the
Directive, products with this classification shall not be authorised for marketing to, or use by
the general public.

Products containing more then the specific concentration of 6.5% disodium tetraborate
pentahydrate will be classified with R60-61 and, according to article 5 (2) of the Directive,
products with this classification shall not be authorised for marketing to, or use by the general
public.

Products containing more then the specific concentration of 8.5% disodium tetraborate
decahydrate will be classified with R60-61 and, according to article 5 (2) of the Directive,
products with this classification shall not be authorised for marketing to, or use by the general
public.

Health effects professional user: The risk characterization for human health is based on a
100% disodium tetraborate product. Actual wood preservatives are based on less then 100%
disodium tetraborate and/or have more then one active substance. When authorising such
products appropriate measures should be prescribed to protect professional users in such a
way that risk indices are below 1.

Storage stage: The risk to the soil compartment following storage on site of industrial
impregnated timber is unacceptable. Therefore emission reducing measures should be
prescribed, for instance the storing of treated timber on hard impermeable standing and the
collecting of rainwater from the storage areato prevent direct losses of boric acid to soil.

Handling and Storage
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No special handling precautions are required, but dry indoor storage is recommended. Good
housekeeping procedures should be followed to minimise dust generation and accumulation.
No specific fire fighting measures are required since disodium tetraborate is not flammable,
combustible or explosive. The product isitself a flame retardant.

Suitable container material: paper, cardboard, plastic (polypropylene, high density
polyethylene).

Unsuitable container material: base metals.

Polypropylene is not suitable for storage at low temperatures due to the brittleness of this
material at low temperatures. Polyethylene should therefore be regarded as the preferred
container material for disodium tetraborate.

Emergency measures in case of accident

Inhalation: If symptoms such as nose or throat irritation are observed, removeto fresh air.

In case of contact with eyes: Rinse immediately with plenty of clean water or sterile saline
solution for at least 15 minutes. If appropriate, remove contact lenses after 5 minutes rinsing.
If symptoms persist, seek medical attention.

in contact: No treatment necessary because non-irritating.

Ingestion: Swallowing small quantities (one teaspoon) will cause no harm to healthy adults. If
larger amounts are swallowed, give two glasses of water to drink and seek medical attention.
Avoid creation of dust. Use vacuum cleaners wherever possible.

Decontamination

Air: Borates are non-volatile. As a dust borates rapidly settle from the atmosphere.

Water: Borates are naturally occurring minerals and are present in surface and underground
waters. Borates are rapidly dissolved in water and will disperse with dilution. Removal at low
concentrations is unnecessary. Where water containing high levels of borates can be captured
precipitation with lime can be used to reduce boron levels to the 100 ppm range. Treatments
with boron specific ion exchange resins and activated carbon are also possible.

Soil: Borates are naturally found in rocks and soil and are an essential micronutrient for all
plant growth. Contaminated soil can be leached with water or acid to reduce boron levels.

Waste M anagement

Prevention of waste and unintended environmental releases is practiced by most, if not all
operations. Storage of treated products is covered so as to prevent leaching and run-off. Small
quantities can usually be disposed to landfill sites. No special disposal treatment is required,
but local authorities should be consulted about any specific local requirements. Tonnage
quantities of products are not considered appropriate for landfills. Such products should, if
possible, be used for an appropriate application.

Unintended side effects
Borates are essential micronutrients for all plant life but at high levels they are phytotoxic.

Combustion Products
Fused borate, glass and water.

3.4. Requirement for further information

It is considered that the evaluation has shown that sufficient data have been provided to verify
the outcome and conclusions, and permit the proposal for the inclusion of disodium
tetraborate in Annex 1 to Directive 98/8/EC.
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3.5. Updating this Assessment Report

This assessment report may need to be updated periodically in order to take account of
scientific developments and results from the examination of any of the information referred to
in Articles 7, 10.4 and 14 of Directive 98/8/EC. Such adaptations will be examined and
finalised in connection with any amendment of the conditions for the inclusion of disodium
tetraborate in Annex | to the Directive.

21



Disodium tetrabor ate

Product-type 8 20 February 2009

Appendix I: List of endpoints

Chapter 1. Identity, Physical and Chemical Properties, Classification and L abelling

Active substance (1SO Common Name)

Function (e.g. fungicide)

Rapporteur Member State

Disodium tetraborate anhydrous
Disodium tetraborate pentahydrate
Disodium tetraborate decahydrate

Fungicide, insecticide

The Netherlands

Identity for disodium tetraborate anhydrous (Annex I1A, point 11.)

Chemical name (IUPAC)

Chemical name (CA)
CASNo.

EC No.

Other substance No.

Minimum purity of the active substance as
manufactured (g/kg or g/l)

disodium tetraborate anhydrous

disodium tetraborate anhydrous

Several CAS numbers exist for the same compound.

¢ disodium tetraborate anhydrous or boric acid disodium
salt, CAS 1330-43-4

e orthoboric acid sodium salt, CAS 13840-56-7, isan
unspecified sodium salt and is listed under disodium
tetraborate anhydrous.

o tetraboron disodium heptaoxide hydrate CAS 12267-
73-1, isan unspecified hydrate salt and is listed under
disodium tetraborate anhydrous.

o disodium tetraborate anhydrous, CAS 12447-40-4.

For the present CA-report, only disodium tetraborate
anhydrous, CASno 1330-43-4 is used. The other CAS
numbers are not assessed in this CA-report.

Several EC numbers exist for the same compound.

e disodium tetraborate anhydrous or boric acid disodium
salt, EC 215-540-4

¢ orthoboric acid sodium salt, EC 237-560-2, is an
unspecified sodium salt and is listed under disodium
tetraborate anhydrous.

o tetraboron disodium heptaoxide hydrate, EC 235-541-
3isan unspecified hydrate salt and is listed under
disodium tetraborate anhydrous.

For the present CA-report, only disodium tetraborate
anhydrous,

EC 215-540-4 is used. The other EC numbers are not
assessed in this CA-report.

None

Based on impurity data and tests with the active
substance, the minimum purity specification proposed by
the RMSis99.0% (w/w) expressed as Na,B,O;
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Identity of relevant impurities and additives
(substances of concern) in the active substance as
manufactured (g/kg)

Molecular formula

Molecular mass
Structural formula

(anhydrous) for both manufacturers.

no additives

no (eco)toxicologically relevant impurities

general formulaN&,B,0O-;

another frequently used formulais Na,O.2B,0; (water
free).

201.22

Identity for disodium tetrabor ate pentahydrate (Annex I1A, point I1.)

Chemical name (IUPAC)

Chemical name (CA)
CAS No.

EC No.

Other substance No.

Minimum purity of the active substance as
manufactured (g/kg or g/l)

Identity of relevant impurities and additives
(substances of concern) in the active substance as
manufactured (g/kg)

Molecular formula

Molecular mass

disodium tetraborate pentahydrate

disodium tetraborate pentahydrate

Several CAS numbers exist for the same compound.

o disodium tetraborate pentahydrate or borax
pentahydrate, CAS 12179-04-3.

o disodium tetraborate pentahydrate, CAS 12267-73-1
o disodium tetraborate pentahydrate, CAS 12045-88-4
o disodium tetraborate pentahydrate, CAS 11130-12-4

For the present CA-report, only disodium tetraborate
pentahydrate, CAS no is 12179-04-3 is used. The other
CAS numbers are not assessed in this CA-report.

Two EC numbers exist for the same compound.

¢ disodium tetraborate pentahydrate or borax
pentahydrate, EC 215-540-04.

o disodium tetraborate pentahydrate, EC 235-541-3.

For the present CA-report, only disodium tetraborate
pentahydrate, EC no is 215-540-4 is used. The other EC
numbers are not assessed in this CA-report.

None

Based on impurity data and tests with the active
substance, the minimum purity specification proposed by
the RMSis 99.0% (w/w) expressed as Na,B40;.5H,0
for both manufacturers.

no additives

no (eco)toxicologically relevant impurities

general formula Na,B;0;.5H,0;
another frequently used formulais Na,0.2B,05.5H,0.

291.296
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Structural formula

Identity for disodium tetrabor ate decahydrate (Annex IIA, point 11.)

Chemical name (IUPAC)

Chemical name (CA)
CAS No.

EC No.

Other substance No.

Minimum purity of the active substance as
manufactured (g/kg or g/l)

Identity of relevant impurities and additives
(substances of concern) in the active substance as
manufactured (g/kg)

Molecular formula

Molecular mass
Structural formula

disodium tetraborate decahydrate

disodium tetraborate decahydrate

Two CAS numbers exist for the same compound.

e disodium tetraborate decahydrate or borax
decahydrate CAS 1303-96-4.

o disodium tetraborate decahydrate CAS 13840-56-7.

For the present CA-report, only disodium tetraborate
decahydrate, CAS no is 1303-96-4 is used. The other
CAS numbers are not assessed in this CA-report.

Several EC numbers exist for the same compound.

e disodium tetraborate decahydrate or borax
decahydrate, EC 215-540-04.

o disodium tetraborate decahydrate, EC 235-541-3
e disodium tetraborate decahydrate, EC 271-536-2

For the present CA-report, only disodium tetraborate
decahydrate, EC no is 215-540-4 is used. The other EC
numbers are not assessed in this CA-report.

None

Based on impurity data and tests with the active
substance, the minimum purity specification proposed by
the RMSis99.0% (w/w) expressed as Na,B,0,.10H,0
for both manufacturers.

no additives

no (eco)toxicologically relevant impurities

general formula Na,B,0;.10H,0
another frequently used formulais Na,0O.2B,05.10H,0.

381.373

Physical and chemical propertiesfor disodium tetraborate anhydrous (Annex | A, point

[11, unless otherwise indicated)
Melting point (state purity)

Melting point 737 °C at atmospheric pressure, deduced

24




Disodium tetrabor ate

Product-type 8

20 February 2009

Boiling point (state purity)

Temperature of decomposition

Appearance (state purity)
Relative density (state purity)

Surface tension

Vapour pressure (in Pa, state temperature)

Henry’s law constant (Pam® mol ™)

Solubility in water (g/l or mg/l, state temperature)

Solubility in organic solvents (in g/l or mg/l, state
temperature) (Annex 1A, point 111.1)

Stability in organic solvents used in biocidal
products including relevant breakdown products
(1A, paint 111.2)

Partition coefficient (log Pow) (state temperature)

from pentahydrate data

Not applicable

At 525/527 °C a phase transition occurs, as deduced
from pentahydrate data.

Solid white odourless powder (purity not stated)

2.354 at 26 °C (purity 99.0% (w/w) expressed as
NaB,0; (anhydrous)

Not applicable

Not applicable, because the melting point lies above 300
°C and at ambient temperature vapour pressure is
expected to be less than 10° Pa.

Not applicable, because the melting point lies above 300
°C and at ambient temperature vapour pressure is
expected to be less than 10°5 Pa.

pH_ 9.66-9.69: 27.0 g/L at 20.0°C, calculated from
pentahydrate and decahydrate solubility

The water solubility for disodium tetraborates as such
cannot be determined because disodium tetraborates are
converted into boric acid/borate upon dissolution in
water.

Water solubility studiesat pH =5, 7, 9 are not possible,
because of the strong buffering capacity of boric
acid/borate solutions and ion-pair formation in the
presence of alkali-metal ionslike Na, K.

Temperature dependence of water solubility should be
investigated

No reliable data available

Not relevant.

pH_5: not investigated
pH_7: not investigated
pH_9: not investigated

pH_7.5: -1.09 at 22°C in potassium/sodium phosphate
buffer at a concentration of 0.0097 M boron (purity
99.0% wi/w expressed as HzBO3).

pH_unknown: -0.757 at 25 °C in water at concentration
levels between 0.16 - 0.89 M boron (purity not
indicated)

pH_unknown: -0.74in2M KCl at 25 °C
pH_unknown: -0.56 in 3 M NaClO, at 25 °C
pH_unknown: -0.55in 3 M NaClO, at 35 °C

Thelog P, for disodium tetraborates as such cannot be

determined because disodium tetraborates are converted
into boric acid/borate upon dissolution in water. The log
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Dissociation constant (not stated in Annex I1A or
[11A; additional data requirement from TNsG)

UV/VIS absorption (max.) (if absorption > 290 nm
state ¢ at wavelength)

Flammability

Explosive properties

P.w given isthe log Py, for boric acid.

The difference between log P,,, values obtained at
different temperatures, different salinity, different
concentration and different analysis, isonly 0.5 log Pqy
unit. No further tests are required.

The dissociation constant for disodium tetraborate
anhydrous as such cannot be determined because
disodium tetraborate anhydrous is converted into boric
acid/borate upon dissolution in water: Na,B,O; + 7 H,O
=2 NaB(OH), + 2 B(OH);. The dissociation constant
found will be the dissociation constant for boric acid in
the presence of sodium ions

Boric acid isaLewis acid (hydroxide ion acceptor)
rather than a Bregnsted acid (proton donator). For this
purpose the formulafor boric acid is best written as
B(OH)s.

pKa=9.0 at 25 °C for boric acid in dilute solutions only
(B <0.025 M).

At higher boron concentrations, polynuclear complexes
are formed and several dissociation/formation constants

apply.

No absorption maximum or minimum found in neutral,
basic or acidic medium in the range 190-750 nm.

Not required; a.s. known for flame retardant properties.

Not explosive.

Physical and chemical propertiesfor disodium tetraborate pentahydrate (Annex 11 A,

point I11, unless otherwise indicated)
Melting point (state purity)

Boiling point (state purity)

Temperature of decomposition

Appearance (state purity)
Relative density (state purity)

Surface tension

Vapour pressure (in Pa, state temperature)

No melting point can be defined because of
decomposition of the active substance (purity 101.7%
(w/w) expressed as Na,B,0,.5H,0)

No boiling point can be defined because of
decomposition of the active substance (see melting
point)

When disodium tetraborate pentahydrate is heated, it
gradually loses water of crystallisation, forming
disodium tetraborate anhydrous, Na,B,O;. An
endothermal peak is observed at 131 °C, probably dueto
the loss of water. Due to a phase transition an
exothermal peak is observed at 524/527°C. The crystal
form of Na,B,O; melts at 737°C

Solid white odourless powder (purity not stated)

1.860 at 22 °C (purity 101.7% (w/w) expressed as
NaQB4075H20)

Not applicable

Not applicable, because the melting point lies above 300
°C and at ambient temperature vapour pressure is
expected to be less than 10° Pa.
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Henry’s law constant (Pam® mol %)

Solubility in water (g/l or mg/l, state temperature)

Solubility in organic solvents (in g/l or mg/l, state
temperature) (Annex 1A, point 111.1)

Stability in organic solvents used in biocidal
products including relevant breakdown products
(1A, paint 111.2)

Partition coefficient (log Pow) (state temperature)

Dissociation constant (not stated in Annex 1A or
[11A; additional data requirement from TNsG)

Not applicable, because the melting point lies above 300
°C and at ambient temperature vapour pressure is
expected to be less than 10°5 Pa.

pH_ 9.66: 40.06 g/L at 20.0°C (purity 101.7% (w/w)
expressed as Na,B,0,.5H,0)

The water solubility for disodium tetraborates as such
cannot be determined because disodium tetraborates are
converted into boric acid/borate upon dissolution in
water.

Water solubility studiesat pH =5, 7, 9 are not possible,
because of the strong buffering capacity of boric
acid/borate solutions and ion-pair formation in the
presence of alkali-metal ionslike Na, K.

Temperature dependence of water solubility should be
investigated

No reliable data available

Not relevant.

pH_5: not investigated
pH_7: not investigated
pH_9: not investigated

pH_7.5: -1.09 at 22°C in potassium/sodium phosphate
buffer at a concentration of 0.0097 M boron (purity
99.0% wi/w expressed as HzBO3).

pH_unknown: -0.757 at 25 °C in water at concentration
levels between 0.16 - 0.89 M boron (purity not
indicated)

pH_unknown: -0.74in2M KCl at 25 °C
pH_unknown: -0.56 in 3 M NaClO, at 25 °C
pH_unknown: -0.55in 3 M NaClO, at 35 °C

Thelog P, for disodium tetraborates as such cannot be
determined because disodium tetraborates are converted
into boric acid/borate upon dissolution in water. The log
Pow given isthe log Py, for boric acid.

The difference between log P,,, values obtained at
different temperatures, different salinity, different
concentration and different analysis, isonly 0.5 log P,y
unit. No further tests are required.

The dissociation constant for disodium tetraborate
pentahydrate as such cannot be determined because
disodium tetraborate pentahydrate is converted into boric
acid upon dissolution in water: Na,B407.5H,0 + 2 H,0O
=2 NaB(OH), + 2 B(OH)3. The dissociation constant
found will be the dissociation constant for boric acid in
the presence of sodium ions.

Boric acid isaLewis acid (hydroxide ion acceptor)
rather than a Brensted acid (proton donator). For this
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UV/VIS absorption (max.) (if absorption > 290 nm
state ¢ at wavelength)

Flammability

Explosive properties

purpose the formulafor boric acid is best written as
B(OH)a.

pKa=9.0 at 25 °C for boric acid in dilute solutions only
(B <0.025 M).

At higher boron concentrations, polynuclear complexes
are formed and several dissociation/formation constants

apply.

No absorption maximum or minimum found in neutral,
basic or acidic medium in the range 190-750 nm, partly
deduced from anhydrous spectrum.

Not required; a.s. known for flame retardant properties.

Not explosive.

Physical and chemical propertiesfor disodium tetraborate decahydrate
(Annex 1A, point I11, unless otherwise indicated)

Melting point (state purity)

Boiling point (state purity)

Temperature of decomposition

Appearance (state purity)
Relative density (state purity)

Surface tension

Vapour pressure (in Pa, state temperature)

Henry’slaw constant (Pam® mol ™)

Solubility in water (g/l or mg/l, state temperature)

No melting point can be defined because of
decomposition of the active substance (purity 99.0%
(w/w) expressed as Nap,B40,.10H,0)

No melting point can be defined because of
decomposition of the active substance (see melting
point)

When disodium tetraborate decahydrate is heated, it
gradualy loses water of crystallisation, first forming the
pentahydrate Na;B,0,.5H,0, and on further heating
forms disodium tetraborate anhydrous, Na,B,O;. Two
small endothermal peaks are observed at 47/48°C and
101/99°C, which are most likely due to the loss of
crystal water. The crystal form of NaB,O; melts at
737°C

Solid white odourless powder (purity not stated)

1.74 at 23 °C (purity 99.0% (w/w) expressed as
Na,B,0;.10H,0)

Not applicable

Not applicable, because the melting point lies above 300
°C and at ambient temperature vapour pressure is
expected to be less than 10° Pa.

Not applicable, because the melting point lies above 300
°C and at ambient temperature vapour pressure is
expected to be less than 10°5 Pa.

pH_9.69: 49.74 g/L at 20.0°C (purity 99.0% (w/w)
expressed as Na,B,0;.10H,0)

The water solubility for disodium tetraborates as such
cannot be determined because disodium tetraborates are
converted into boric acid/borate upon dissolution in
water.

Water solubility studiesat pH =5, 7, 9 are not possible,
because of the strong buffering capacity of boric
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Solubility in organic solvents (in g/l or mg/l, state
temperature) (Annex IH1A, point 111.1)

Stability in organic solvents used in biocidal
products including relevant breakdown products
(1A, point 111.2)

Partition coefficient (log Pow) (State temperature)

Dissociation constant (not stated in Annex I1A or
[11A; additional data requirement from TNsG)

UV/VIS absorption (max.) (if absorption > 290 nm
state ¢ at wavelength)

acid/borate solutions and ion-pair formation in the
presence of akali-meta ionslike Na, K.

Temperature dependence of water solubility should be
investigated

No reliable data available

Not relevant.

pH_5: not investigated
pH_7: not investigated
pH_9: not investigated

pH_7.5: -1.09 at 22°C in potassium/sodium phosphate
buffer at a concentration of 0.0097 M boron (purity
99.0% w/w expressed as HsBOs).

pH_unknown: -0.757 at 25 °C in water at concentration
levels between 0.16 - 0.89 M boron (purity not
indicated)

pH_unknown: -0.74in2 M KCIl at 25 °C
pH_unknown: -0.56 in 3 M NaClQ, at 25 °C
pH_unknown: -0.55in 3 M NaClO, at 35 °C

Thelog Py, for disodium tetraborates as such cannot be
determined because disodium tetraborates are converted
into boric acid/borate upon dissolution in water. The log
Pow given isthe log Py, for boric acid.

The difference between log P,,, values obtained at
different temperatures, different salinity, different
concentration and different analysis, isonly 0.5 log Pqy
unit. No further tests are required.

The dissociation constant for disodium tetraborate
decahydrate as such cannot be determined because
disodium tetraborate decahydrate is converted into boric
acid upon dissolution in water: Na,B40,.10H,0 =
2NaB(OH), + 2B(OH); + 3H,0. The dissociation
constant found will be the dissociation constant for boric
acid in the presence of sodium ions.

Boric acid isaLewis acid (hydroxide ion acceptor)
rather than a Bragnsted acid (proton donator). For this
purpose the formulafor boric acid is best written as
B(OH)s.

pKa=9.0 at 25 °C for boric acid in dilute solutions only
(B <0.025 M).

At higher boron concentrations, polynuclear complexes
are formed and several dissociation/formation constants

apply.

No absorption maximum or minimum found in neutral,
basic or acidic medium in the range 190-750 nm (partly
deduced from anhydrous spectrum).
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Flammability

Explosive properties

Not required; a.s. known for flame retardant properties.

Not explosive.

Classification and proposed labelling for disodium tetraborate anhydrous, disodium tetraborate pentahydrate and

disodium tetraborate decahydrate
with regard to physical/chemical data
with regard to toxicological data
with regard to fate and behaviour data

with regard to ecotoxicological data

Chapter 2. Methods of Analysis

Analytical methodsfor the active substance

Technical active substance (principle of method)
(Annex I1A, point 4.1)

Impuritiesin technical active substance (principle
of method) (Annex I1A, point 4.1)

Analytical methodsfor residues

None

Toxic, R36-60-61

None

None

Method BS 5688 : Part 8 :1979 1SO 2216-1972 [ISO
title: Crude sodium borates for industrial use-
Determination of sodium oxide and boric oxide contents-
Volumetric method]. The SO method has been
withdrawn on 27 May 2002 and is not supported by 1SO
anymore. Because the method is still in usein Australia
and the 1SO method was withdrawn for the sole reason
that the method was not verified anymore every 5 years,
the method is considered acceptable by the RMS.

Not required.

No impurities > 1 g/lkg and
no (eco)toxicologically relevant impurities.
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Soil (principle of method and LOQ) (Annex I1A,
point 4.2)

Air (principle of method and LOQ) (Annex 1A,
point 4.2)

Water (principle of method and LOQ) (Annex 1A,
point 4.2)

Body fluids and tissues (principle of method and
LOQ) (Annex I1A, paint 4.2)

Food/feed of plant origin (principle of method and
LOQ for methods for monitoring purposes) (Annex
A, point 1V.1)

Food/feed of animal origin (principle of method
and LOQ for methods for monitoring purposes)
(Annex I11A, point IV.1)

Chapter 3: Impact on Human Health

Total boron can be extracted from soil by hot acid
extraction with HNO; and HCI under reflux or by
microwave digestion with HNO; and HF, with addition
of HCl and H,O, when needed. Detection by ICP-AES
(LOD ca. 4 ug B/L) or by photospectrometry after
reaction with azomethine-H (LOD 0.01 —1 mg B/L).

L OQ depends on the extraction method

Not required.

Same methods as for soil

Although classified as Toxic, no method is required. The
same method as for soil can be used.

Not applicable

Not applicable

Absor ption, distribution, metabolism and excr etion in mammals (Annex 1A, point 6.2)

Rate and extent of oral absorption:
Rate and extent of dermal absorption:

Distribution:

Potential for accumulation:

Rate and extent of excretion:

Toxicologically significant metabolite

Acutetoxicity (Annex 1A, point 6.1)
Rat LDsg oral

100%

0.5%

Absorbed boron rapidly distributes throughout the body
water in humans and animals.

Low

Excreted ailmost exclusively in the urine.
Half-life < 24 hours.

Does not metabolise

Most of the simple inorganic borates such as boric acid;
boric oxide; disodium tetraborate and disodium
octaborate tetrahydrate exist predominantly as un-
dissociated boric acid in dilute agueous solution at
physiological pH, leading to the conclusion that the main
species in the plasma of mammalsis un-dissociated boric
acid. Since other borates dissociate to form boric acid in
agueous solutions, they too can be considered to exist as
un-dissociated boric acid under physiological conditions.
For example disodium octaborate tetrahydrate asolid
solution of boric acid and disodium tetraborate
decahydrate

> 2500 mg/kg bw
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Rat LDs, dermal

Rat LCsy inhaation

Skinirritation

Eyeirritation

Skin sensitization (test method used and result)

Repeated dose toxicity (Annex 1A, point 6.3)
Species/ target / critical effect

Lowest relevant oral NOAEL / LOAEL
Lowest relevant dermal NOAEL / LOAEL
Lowest relevant inhalation NOAEL / LOAEL

Genotoxicity (Annex IA, point 6.6)

Carcinogenicity (Annex IIA, point 6.4)
Species/type of tumour

lowest dose with tumours

Reproductive toxicity (Annex 1A, point 6.8)
Species/ Reproduction target / critical effect
Lowest relevant reproductive NOAEL / LOAEL
Species/Developmental target / critical effect

Lowest relevant developmental NOAEL / LOAEL

> 2000 mg/kg bw

> 2030 mg/m? (highest attainable concentration)

Non Irritant

Irritant

Non Sensitiser — Buehler and Human

Testis, blood

17.5 mg boron /kg bw/day

No data

No data

Negative

Negative

Not relevant

Rat; mouse and dog testis; Testicular atrophy

17.5 mg boron/kg bw/day

Rat: reduction in mean fetal body weight/litter, increased
incidence in short rib X111)

Rabbit: increased incidence in major heart and/or great
vessel malformations

9.6 mg boron/kg bw/day

Neurotoxicity / Delayed neurotoxicity (Annex I11A, point VI.1)

Specied/ target/critical effect
Lowest relevant developmental NOAEL / LOAEL.

Other toxicological studies (Annex I11A, VI/XI)

Medical data (Annex IIA, point 6.9)

Not relevant

Not relevant

Not relevant

The human oral lethal dose isregularly quoted as 2-3 g
boric acid for infants, 5-6 g boric acid for children and
15-30 g boric acid for adults. Acute effects of poisoning
may include nausea, vomiting, gastric discomfort, skin
flushing, excitation, convulsions, depression and
vascular collapse. Multiple exposure to high levels of
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Summary (Annex 1A, point 6.10)
ADI (if residuesin food or feed)
AOEL (Operator/Worker Exposure)
acute/semi-chronic and chronic

Drinking water limit

ARID (acute reference dose)

boron may result in dermatitis, alopecia, loss of appetite,
nausea, vomiting, diarrhoea, and focal or generalised
central nervous system irritation or convulsions.

Workers exposed to borax dust at about 4 mg/m®
reported eye irritation, dry mouth, nose or throat, sore
throat, acute and chronic respiratory irritation and
productive cough.

In human populations exposed to high boron levelsin
drinking water or male workers of a borax mine no
effects on reproduction were observed.

Vaue Study Safety factor
Not relevant
Rounded 0,1* mg | developmental 100
B/kg bw/day study rat

EU Council Directive 98/83/EC.
Quality of Water Intended for
Human Consumption

not relevant

* A rounded (systemic) AOEL value of 0.1 mg B/kg bw/day was used for disodium tetraborates based on the
NOAEL for embryotoxic/teratogenic effects of 9.6 mg B/kg bw/day and a standard assessment factor of 100
even though an AOEL value of 0.06 mg B/kg bw/day (based on a NOAEL of 17.5 mg B/kg bw/day in a 2-year
study in the rat and an assessment factor of 300 due to serious effects) and an AOEL value of 0.07 mg B/kg
bw/day (based on a NOAEL of 21.8 mg B/kg bw/day in a teratogenicity study in the rabbit and an assessment
factor of 300 due to serious effects) could be derived from the critical effects.

Acceptable exposur e scenarios (including method of calculation)

Professional users

Non-professional users

Indirect exposure as aresult of use

Adverse health effects for the unprotected professional
user due to the combined dermal and respiratory
exposure of boric acid cannot be excluded. By using
PPE sufficient reduction of the exposure can be
achieved.

Adverse health effects for the unprotected non-
professional user due to the combined dermal and
respiratory exposure of boric acid, as aresult of spraying
or brushing can be excluded. However, biocidal
products containing more then 4.5% disodium
tertaborate anhydrous and classified with R60-61 shall
not be authorised for marketing to, or use by the general
public.

Biocidal products containing more then 6.5% disodium
tertaborate pentahydrate and classified with R60-61 shall
not be authorised for marketing to, or use by the general
public.

Biocidal products containing more then 8.5% disodium
tertaborate anhydrous and classified with R60-61 shall
not be authorised for marketing to, or use by the general
public

No adverse health effects for the non-professional user
and the professional user due to indirect exposure are
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expected. For a child playing on a playground structure
outdoors a health risk as a consequence of exposure to
borates can be excluded.

Chapter 4. Fate and Behaviour in the Environment

Route and rate of degradation in water (Annex I1A, point 7.6, I11A, point XI1.2.1, 2.2)

Hydrolysis of active substance and relevant
metabolites (DTxg) (state pH and temperature)

Photolytic / photo-oxidative degradation of active
substance and resulting relevant metabolites

Quantum yield of direct phototransformation in
water at A > 290 nm (point VI11.7.6.2.2)

Readily biodegradable (yes/no)
Biodegradation in seawater
Non-extractable residues

Distribution in water / sediment systems (active
substance)

Distribution in water / sediment systems
(metabolites)

hydrolytically stable

photolytically stable

not applicable

No

not applicable

Not applicable

no information supplied

not applicable

Route and rate of degradation in soil (Annex 1A, point VII.4, X11.1.1, XI1.1.4; Annex VI, para. 85)

Mineralization (aerobic)

Laboratory studies (range or median, with number
of measurements, with regression coefficient)

Field studies (state location, range or median with
number of measurements)

Anaerobic degradation
Soil photolysis
Non-extractable residues

Relevant metabolites - name and/or code, % of
applied a.i. (range and maximum)

Soil accumulation and plateau concentration

not applicable

DTsga (20°C, aerobic): not applicable

DTy (20°C, aerobic): not applicable

DTsga (10°C, aerobic): not applicable

DTsga (20°C, anaerobic): not applicable

degradation in the saturated zone: not applicable

DTsor: not applicable

DTgo: Not applicable

not applicable

not applicable

not applicable

not applicable

not available
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Adsor ption/desor ption (Annex I1A, point X11.7.7; Annex 1A, point X11.1.2)

Ka, Kd

KaOC ’ KdOC

pH dependence (yes/ no) (if yestype of
dependence)

Average Kg 2.6 L/kg (range 0.4 —8.41 L/kg; n = 9);
average 1/n 0.83 (range 0.726 — 0.955)

no clear relationship with OC

no

Fate and behaviour in air (Annex I11A, point VII.3, VII.5)

Direct photolysisin air

Quantum yield of direct photolysis
Photo-oxidative degradation in air
Volatilization

Monitoring data, if available (Annex VI, para. 44)
Soil (indicate location and type of study)
Surface water (indicate location and type of study)

Ground water (indicate location and type of study)
Air (indicate location and type of study)

Chapter 5: Effectson Non-target Species

does not photolyse

not applicable

not applicable

Negligible — vapour pressure 9.9 x 10° Paat 25°C

Range 45-124 mg/kg worldwide

Range < 0.001 — 0.632 mg B/L in surface water (review
of monitoring values for 15 EU countries)

not available

Estimated as 20 ng/m® (monitoring values near
coastlines)
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Toxicity data for aquatic species (most sensitive species of each group)
(Annex 1A, point 8.2, Annex I11A, point 10.2)

Species Time-scale Endpoint Toxicity

Fish

Catostomus latipinnis acute (96 h) LC50 125 mg B/L

Brachydanio rerio chronic (34 d) NOEC 1.8 mg B/L

Invertebrates

Daphnia magna acute (48 h) L(E)C50 141 mg B/L

Daphnia magna chronic (21 d) NOEC 10 mg B/L

Algae

Selenastrum capricornutum | chronic (74.5 h) | NOEC (growth 17.5mg B/L
inhibition)

Micr oor ganisms

Activated sludge chronic (3 h) NOEC (respiration 17.5mg B/L
inhibition)

An assessment factor of 10 was applied to the lowest chronic NOEC of 1.8 mg B/I. Resulting in aPNECyq,

aquaic Of 0.18 mg B/I.

Effectson earthwormsor other soil non-target organisms (most sensitive species for each group)

Acutetoxicity for earthworms
(Annex I11A, point X111.3.2)

Reproductive toxicity for earthworms

(Annex I11A, point X111.3.2)

Reproductive toxicity for springtails

Toxicity to plants

14-day3 LCx
Lumbricusterrestris: 473 mg B/kg dwt (geomean of 501
and 447)

63-days NOEC
Eisenia andrei: 54 mg B/kg dwt soil (geomean of 39, 79,
52, 52)

28-days NOEC Juvenile reproduction
Folsomia candida: 14 mg B/kg dwt soil (geomean of 14
and 14)

120-days NOEC root/shoot ratio
Hordeumwulgare: 2 mg B/kg dwt soil

An assessment factor of 5 was applied to the lowest chronic NOEC of 2 mg B/kg dwt. Resultingin a
PNECadd,soil of 0.4 mg B/kg dwt or 0.35 mg B/kg wwit.
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Effects on soil micro-organisms (Annex I1A, point 7.4)
Nitrogen mineralization 20-days EC,o: 54 mg B/kg dwt soil
Carbon mineralization no data available
Effectson terrestrial vertebrates
Acute toxicity to mammals Oral LDsy
(Annex I11A, point X111.3.3) Rat: 3450 mg/kg bw
Acute toxicity to birds LDs
(Annex I11A, point X111.1.1) Colinus virginianus: > 527 mg B/kg bw
Dietary toxicity to birds 5-days LC50

(Annex I11A, point X111.1.2)

Reproductive toxicity to birds
(Annex I11A, point X111.1.3)

Effects on honeybees (Annex I11A, point XI11.3.1)
Acute ora toxicity

Acute contact toxicity

Colinus virginianus: > 983 mg B/kg fd; > 571 mg B/kg
bw.d
Anas platyrhynchos: > 2100 mg B/kg fd

no data available

no data available

no data available

Effects on other beneficial arthropods (Annex 111A, point X111.3.1)

Acute ora toxicity
Acute contact toxicity

Acutetoxicity to

Bioconcentration (Annex A, point 7.5)

Bioconcentration factor (BCF)

Depurationtime (DTsg)
(DTo)

Level of metabolites (%) in organisms accounting
for > 10% of residues

no data available

no data available

no data available

BAF < 10 L/kg (fish)
BAF < 30 L/kg (plankton and invertebrates)

virtually all boron was eliminated within 24 days

no data available

37






















































































































